Introduction
The first reports on intravenous anesthesia appeared in 1875 when the chloral hydrate was obtained. The high mortality rate cohibited this anesthetic modality for practice in the second half of the 20th century. With the advent of barbiturics, the venous anesthesia came back, not only as an induction method but even for maintenance, in spite of the results. When the use of sodium thiopental had its start, the search for an ideal venous hypnotic agent resulted in the development of several other venous anesthetic drugs aiming at smaller cardiovascular and respiratory depression characteristics, such as the cumulative effect. In the mids 80's, propofol became the elected one, among others, for its safety and stability for intravenous anesthesia maintenance. The total venous anesthesia has, as an advantage, its greater hemodynamic stability and reduction in surgical stress, besides preventing the surgical room pollution brought about by inhalatory agents. However, its disadvantages include the possible extension of the recovery period (depending on the drug used) and the possibility of patients individual variability related to the venous anesthetic pharmacokinetics. In the last two decades, great advances have been achieved by intravenous anesthesia thanks to the introduction of new drugs and development of new techniques such as the drug continuous infusion at a steady speed, by means of different infusion pumps, besides the newer total intravenous anesthesia, i.e., the target-controlled infusion. This system requires a computerized control with an interface to an infusion pump, in which the drug is administered according to its pharmacokinetics and pharmakodynamics. The operator determines the drug target concentration in the blood or plasma which reaches the nervous central system and the effector site leading to activity and keeping the target concentration as long as needed.
As time went by, the total target-controlled anesthesia became an elected technique with a large potential in medicine and veterinary medicine anesthesiology. Currently, new computer programs have been utilized to study dogs, providing more knowledge for safer anesthesias, faster and greater parametric stability, resulting in faster recoveries.
Methods
This work was approved by the Animal Experimentation Ethical Committee, School of Medicine, Unesp, Botucatu. Twenty different breed(*) healthy bitches, averaging 19.8 +-2.33 kg and aged from 2 to 8 years, were randomly assigned to two groups of 10 animals each (G1, G2). Animals of G1 were pre-treated with methotrimeprazine, 0.5mg/kg IV, and anesthetized with propofol by targetcontrolled infusion with an induction dose of 3.5 µg/mL, and 1.5 µg/mL IV for maintenance, by means of an Harvard infusion pump, combined to remifentanil, 0.3 µg/min, through a syringe pump. Animals of G2 were subjected to the same treatment as in G1, but instead of propofol targetcontrolled infusion, they were given 5 mg/kg as induction and 0.2mg/kg/min steady-speed propofol continuous infusion. So, the two infusion techniques were compared, i.e., steady-speed versus target-controlled.
The motor response to surgical stimulus was the technique used in both groups in which, in positive case or evidence of anesthesia superficiality, the dose was gradatively increased by 0.1 mg/kg/min until motor response blockage occurred or the anesthetic plan became appropriate. In case of a initial negative response and evidence of anesthesia deepness, the dose was gradatively reduced to 0.1 mg/kg/min.
The anesthetic maintenance as well as remifentanil infusion and fluidtherapy, in both groups, lasted for 60 minutes. For both groups a 30 minute-period was established for anesthetic maintenance before the onset of the surgery, but considering the necessary time for propofol being in balance within tissues.
The parameters measured were: esophageal temperature (ET), cardiac frequency (CF), systolic arterial pressure (SAP), average and diastolic arterial pressure(DAP), oxygen saturation (SatO 2 ), respiratory frequency (f), CO2 concentration at the end of expiration (ETCO 2 ), tidal volume (V T ), ventilation (V), bispectral scale index (BIS), electromyography (EMG) at the following moments: M0= before starting the surgery, M1= skin incision, M2= muscle incision, M3= traction and resection of the left ovary suspender ligament, M4= traction and resection of the right ovary suspender ligament, M5= resection of uterus body, M6= laparorraphy ,and M7= skin suture. Hemogasimetric analysis, PaCO 2 , PaO 2 , pH and arterial blood HCO 3 were evaluated at three moments only, M0, M4 and M7 for assurance of the maintenance of CO 2 and 0 2 partial pressures.
In both groups, the volume of propofol infusion was estimated from anesthetic induction to maintenance end.
After the anesthetic maintenance end, recovery of animals was followed recording the necessary time for extubation, sternum recumbency, quadrupedal posture and recovery anesthetic quality (excitation, vocalization, shivering).
The Student t test was applied for comparison between groups as long as variables showed a normal distribution and variance homogeneity. For comparison between moments and groups, the profile analysis was used (P<0.05) including the interaction groups-moments, group effect at each moment and moment effect within each group.
Results
An esophageal temperature stability occurred in both groups. In G1 there was a light decrease, in terms of degree fractions during all moments. In G2 only a 0.1 o C decrease was evident, from M0 to M1, and an average temperature of 37.7 o was maintained thereafter. Bradycardia was prevalent at all moments in both groups showing a light increase in G2 when compared to G1. In both groups the CF increased at moments with a maximum at M3 and M4, followed by a decrease at M5 and a light increase at M7 (Figure 1 ).
Arterial pressures followed the same behavior. At the beginning, a light hypotension progressed until M2 and a posterior increase occurred from M3 to M4 reaching the highest values at this moment, followed by a gradatively decline until M7, but still within physiological values ( Figure  2 ).
The EtCO 2 was more stable at all moments in both groups, remaining within the physiological values, 35-45 mmHg (Figure 3 ).
No relevant alterations were present for the BIS in both groups at the respective moments. The variation was 72-76 in G1 and 73-75 in G2, respectively ( Figure 4 ). The electromyography values were higher at all moments in G1 as compared to G2. In spite of this small difference, both groups sustained low values reaching 38% at some moments in G1 and 34% in G2 ( Figure 5 ). No significant differences were observed as for PaCO 2 , PaO 2 , pH and bicarbonate in the arterial blood. 
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FIGURE 5 -Physiological behavior of EMG in G1 and G2.
A little variation in body weight occurred in both groups with a little difference of 3.3 kg, a superior average in G1 as compared to G2. Even though showing a superior average, the G1 propofol consumption was smaller throughout the procedure (Figure 6 (Figure 7 ). Yet, both groups showed a tranquil recovery with absence of undesirable effects like agitation, vocalization, moans, muscle shivering, vomiting or salivation.
All parameters are described in Table 1 . , results showed a light hypothermia which was due to the central effects on thermoregulation inhibition, besides the peripheral vasodilatation and myorelaxation brought about by propofol 2 , as well as by the vasodilatation caused by the phenotiazinics which favored the reduction in body temperature 3 . This light hypothermia was due to the techniques to reduce heat loss during the anesthetic procedure like thermal mattress, warm fluidtherapy and warm air insufflator.
Bradycardia may be explained by two factors: at the beginning, a smaller baroflex sensitivity, through sympathetic activity inhibition, for this function is the one responsible for controlling the cardiovascular stability 4 , and the propofol concentrations above 5 µg/mL can inhibit this reflex 5 . The second and main factor that led to bradycardia was the opioid used, for it is known that opioids with a high affinity to type µ , like methotrimeprazine, exert significant effects on the cardiovascular system by reducing the CF through a mediated parasympathetic central mechanism.
The arterial pressure was the most sensitive parameter in the evaluation of the autonomic response to surgical stimuli, when compared to the CF which showed a significant (P<0.05) difference among moments, although clinically irrelevant.
Systolic, average and diastolic arterial pressures showed a similar behavior with light differences related to the moments, mainly at M3 and M4 in which traction and resection in left and right ovary suspender ligaments occurred, with a more intense nociceptive stimulus. These traction and resection ligaments are ranking as degree 3 in a scale of 4 6 . The significant increase at these moments meant more than 20% of basal values. Although this parameter has not been used to evaluate the analgesia degree, the 0.3 µg/kg/min infusion of remifentanil were not enough to completely eliminate the autonomic responses brought about by surgical stimuli 7 .The fast remifentanil extra-hepatic biotransformation carried out by esterases in the blood and unspecific tissues 8 can explain this behavior as long as for this infusion rate there is a more extended period for plasmatic balance and further, a drug fraction is immediately metabolized before reaching its effector site.
According to average values at initial moments, M0, M1 and M2, arterial pressures kept lower levels than normal, in agreement to studies on vascular effects of propofol 9 . During anesthesia with propofol, the existence of a light hypotension can be related to the combination of the following factors: peripheral vasodilatation, reduction in cardiac output, baroreflex activity inhibition and direct depression on myocardium 10 . Moreover, the α-adrenergic blockage caused by methotrimeprazine may lead to hypotension by vasomotor regulation decrease 11 . Due to the respiratory depression as a consequence of propofol and opioids affinity to µ receptor and indications for the use of O 2 supplementation during anesthesia, when utilizing these drugs 12 , the use of controlled ventilation in all animals of both groups was indicated in order to assure a good ventilation maintenance by providing a 100% oxygen concentration aiming at keeping ETCO 2 between 35 and 45 mm Hg. There was no alteration in f which remained stable at all moments.
The little alterations in these variables (V T and V M ) were probably due to constant adjustments carried out to keep the capnometry values in the range of 35 to 45 mm Hg, like changes in f , pressure and utilization of the PFEP resort (Positive Final Expiration Pressure).
By checking the appropriate ventilation through ETCO 2 13 , results showed that the adjustments carried out during anesthesia were suitable for remaining stable in both groups, close to the physiological values (35 and 45 mm Hg). The ETCO 2 is an estimate of PaCO 2 (14) and expresses the range 1 to 3 mm Hg under Pa CO 2 15 , results, therefore, obtained in this work.
There were no significant differences for other hemogasimetric parameters like pH and HCO 3 demonstrating an efficient ventilation.
As for the Sat CO 2 , values for animals of both groups were superior to 98%, within the physiological limits of 97 and 100% 16 , and stable during all the anesthesia due to the 02 high inspired fraction, also true for the Pa O 2 .
Taking into consideration the average values related to BIS, it was observed a deep sedation and a light hypnosis 17 in which, theoretically, it would not be possible to carry out cruel manipulations. However, the latter were successfully undertaken, with no increase in values after the nociceptive stimulation, demonstrating that the propofol-remifentanil combination was efficient when proposed doses were used for both techniques. The nociceptive stimulation can trigger the awaking from hypnosis state and led to an increase in BIS values 18, 19 , mainly in those animals under a superficial anesthetic plan 20 in which a change in these values can be exerted by the electromyographyc activity 21 .This fact did not occur for no increase in BIS and EMG values was observed. However, the relatively high values for BIS are not related to nociceptive stimulation but by remifentanil utilization, as long as opioids do not respond to the anesthesia hypnotic component in which the opioid addition results in consciousness loss, with BIS higher values 20, 22 . It was possible to realize some coherence, through electromyography, related to BIS values. In both groups, low muscular activity percentages (good myorelaxation) were prevalent during maintenance.
The techniques were different for while in the target-controlled one mass was measured as µg/mL, the steady-speed infusion was taken as mg/kg/min.
The infusion of the total propofol volume, including induction and maintenance, was based upon the average body weight which was lower in G1 as compared to G2, i.e., a lower propofol volume was employed after the end of anesthesia, averaging 26.5 mL/kg when compared to G2, 31.6 mL/kg; a propofol reduction of 16.2% when compared to steady-speed infusion.
This fact can be explained by the mechanism target-controlled infusion works for, in this technique, the propofol infusion was intermittent, and so, not constant, according to the desired plasmatic concentration in which the fast distribution half life (t1/2 α) and the metabolic clearance are compensated, in an attempt to keep the stability of plasmatic propofol concentration 23 . As for the anesthetic volume, another study, on the contrary, showed a greater propofol consumption when using the target-controlled infusion technique as compared to the steady-speed infusion. However, the flexibility and easy use of this technique (target) encouraged the authors of this work to deepen the anesthesia levels, leading to a greater anesthetic volume consumption 12 , however a certain care has to be taken.
The differences throughout the recovery period can be explained by the propofol cumulative effect due to the drug accumulation in the less irrigated peripheral tissues, thus extending the recovery period 24 . That is the reason why the utilization of the target-controlled anesthesia has been suggested as an alternative to prevent these cumulative effects 25 .
Conclusions
Propofol dose used, either in the target-controlled infusion or steady-speed infusion technique, was efficient for ovaryhisterectomy procedures in bitches, whenever combined to remifentanil infusion and a methotrimeprazine pre-treatment.Both propofol infusion techniques, in its appropriate combinations, can be largely applied; however, the target-controlled infusion leads to a smaller consumption of this drug. The propofol infusion combined to remifentanil, utilized according to doses proposed for both techniques, led to a good myorelaxation, more evident in continuous infusion and good hypnosis, but the combinations caused bradycardia and a light hypotension, deserving a good monitoring, but also provided a hemogasimetric and respiratory stability, through the used techniques. In both techniques, the recovery of animals was tranquil and with no collateral effects, however the recovery of target-controlled infusion treated animals was faster as compared to the steady-speed infusion treated ones.
